Effect of low-dose methotrexate on the disposition of glucocorticoids and theophylline.
Low-dose methotrexate (MTX) therapy has been recently proposed as alternative therapy for patients with severe steroid-requiring asthma. Several questions have been raised regarding the mechanism of action, including alteration of pharmacokinetics of two medications used in these patients, specifically, glucocorticoids and theophylline. To address this question, pharmacokinetic studies were performed at baseline and after 6 weeks of treatment with either intramuscular MTX or placebo (folic acid). Plasma concentrations of theophylline were measured by fluorescence polarization immunoassay (TDx, Abbott Diagnostics, Abbott Park, Ill.). Prednisolone, methylprednisolone, and cortisol concentrations were measured by high-performance liquid chromatography. Fifteen adults were enrolled in the double-blind, placebo-controlled trial. No change in prednisolone pharmacokinetic parameters was found. Theophylline clearance decreased an average of 19% in patients randomized to receive MTX, from 48.0 +/- 2.0 ml/hr/kg to 38.9 +/- 3.6 ml/hr/kg (p less than 0.05). This change resembles change observed with theophylline and phenobarbital clearance in which a high degree of interpatient variability is observed. The most likely explanation for the change in theophylline clearance is inhibition of hepatic microsomal enzyme activity. Three patients complained of adverse effects, and dosage was reduced in one patient. The variable effect of MTX on theophylline clearance indicates that theophylline concentration monitoring should be performed in patients receiving both drugs.